SHUTTLE CRITICAL ITEMS LIST = ORBITER

. SUBSYSTEM .FLIGHT CONTROL MECH FMEA NO 02-28 ~-3(0l=ES5-13 REV:12/04/87
ASSEMELY :TVC ACTUATOR CRIT. FUNC: 1R
P/N R  :MCS11-0013 CRIT. HDW: 2
P/N VENDCR:MOCG _ YEHICLE 102 103 104
QUANTITY :& EFTECTIVITY: X X X

$6 ACT, 157 SEALS PER PHASE(S) + PL Lo X co Do L3
IACTUATOR, TOTAL 1122

REDUNDANCY SCREEN: A-PASS B-TAIL C-2iSs

PREPARED BY: APPROVED BY: APPROVE ]
DES ¥ LEVERT DES M 35
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ITENM: )
SCal,, HYDURAULIC, TO ATMOSPHERE

FURCTION:
FROVIDES A SEAL BETWEEN TWO MATING PARTS TO HOLD HYDRAULI® ELUTD
FRESSURE, AND TQ PREVENT HYDRAULIC FLUID FROM LEAKING OVEREBOARD.

PAILURE MODE:
E, EXTIRNAL

CAUSE!S): | |
. CONTAMINATION, SEAL DETERIORATION, IMPROPER ASSEMBELY, IMPROPER SURFACE
FINISH _

EFFECT(S) ON: -
(A)SUBSYSTEM (B)INTERFACES (CMISSION (D)CREW/VEHICLE

(A) NONE

(B) LIMITED LOSS OF HYDRAJLIC FLUID FRCI CHT HYDRAULIC SYSTEM:
HCWEVER, BARRIZR SEALS LIMIT LEAKAGE.

{C,D) NCNE

(E} FUNCTIOHAL CRITICALITY EFFTICTS-POSSIOLE LOSS OF MISSION,
CREW/VEHICLE AFTER TWQ FAILURES: FAIIURT OF SEAL ANMD BARRTER STAL,
RESULTING IN LOS5 QF TWO HYDRAULIC SYSTEMS. "BY $CREEN IS FAILED SIHCE
THE BARRIZR SFALS LIMIT LEAKAGE SUCH THAT A FAILURE MAY B® UNDETECTARIT .

DISPOSITION & RATIOMALE:
(AJDESIGN (B)TEST (C)IMSPECTION (D)FAILURE HiSTORY (E}JOPERATIONAL USE

(A} DESIGN
DYMAMIOC BoD SEALS, DUAL ELASTOMERTS TYFE, WITHE EACQKIE RINOCS. ALZD,
BARRICR SEAL (DISTON RING TYPZ) LIMITS LEAKAGE TO 3 GALIONS/HOUR AT 3,000
P5I IN THE EYENT TUEC DY¥YWAMIC SEALS FATL. SINGLE STATIC SEALS HAYE BACKE

. RINGS PLUS BARRIER TYPE SEAL. BARRIER SEALS LIMIT LEAKACE To &

GALLONS JHOOR IN THE EVENT A STATIC SEAL FATLS.

(B) TEST
QUALIFICATION-ZNCURANCE CYCLING-400 MISSICN DUTY CYCLES UNDFR Tram am
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SUBSYSTIM :TLIGLHT CONTROL MECH FIZa 30 Q2~-1B =-AQl=-25-13 REV:12/04&/37% ‘

MAXTMUM TEMPERATURD QF 275 DEGREES F. ACTUATOR WAS VIBRATED AT FLIGHT
LEVELS AND TESTED AT -&3 AND 250 DESREEIS F. 100,000 PRESSURE IMPULSE
CYCLES AT EACH SUPRLY AND RETURM P4RT, AT 229 DEGC F. SUFPPLY FPQRTS ¢YCLEZD
FROM 3,000 PSIG TO 4,500 PSIG TOQ 1,339 PSIGE, ZACH TO 2,000 PEYXc TacH
CYCLE: RETURN PORTS, FROM 750 PSIG TO 1,E04Q PSIG TO 0 PSIS, BACK TO 750
BsIG. PERFORMANCE RECORD TESTS CCUDUCTED AT 3% AND 225 DEGREES F
FOLILOWING ENDURANCE TESTING. BURST PRESSURE OF 9,000 PSIG APPLIID AT
SUPPLY PURTS; 4,500 P5IG, TC RETURM. VERIFIED THAT ALL PARTS WIRE WITHTM
ACIEFTABLE LIMITS CURING OISASSEMELY AND INSPECTION AT COMPLETION QF
QUALLFICATIOQN.

ACCEPTANCE-PROOF PRESSURE OF 4,800 PSIG APPLIED AT SUPPLY DoRTS, BUIN-IN
PRISSURE IMPULSE CYCLE TESTS AT 240 LEZREES TF: (1) 1,590 IMPULSE ovelrs,
4,500-3,30C PSIG APPLIED AT SUPPLY PCRTS, (2) SIMULTANEOUSLY, 1,500
IMFULSZ CYCLES, 0=-1,500 PSIG AT RETURM PORTS. STATIC LEAK CHECK AT NULL
WITH NCORMAL CPFERATING FRESSURES AND NO EXTERMAL LOAD- ACTUATOR
PERFORMANCE TESTS WERIFY ALL HYDRAULIC SEAIS ARE OPERATICNAL. FLUID FRSM
ACTUATOR IS VERIFIED TO MEET CLEANLINESS LEVEL 180 PER MAQ11lJ-201.

OMRSD=HYDRAULTC SYSTEM INSPECTION, PERFQRMED PRICR TO EACH MISSION.
VISTAL INSPECTION FOR EVIDENCE OF LEAKAGE DR DAMAGE. HYDRAULTC FLUtD
SAMPLES ARE TAREN AFTER EVERY FLIGHT aND VERITIED TO BE WLITHLIN SPECIFIELD
CLEANLINESS LEVELS.

{C) INSPECTION ‘ L .

RECEIVING INSPECTION

EACH SEAL AND BACKUP RING IS 100 FERCINT INSPEICTED FOR SIZZ (ID, CD AND
CROSS SECTION), FINISH (UNDER MAGHNIFIZATION) AND SELECTED MATERIAL
FROPERTIZS. VENDCR MATERIAL CERTIFICATIONS ARF VERIFIED.

SPECIAL PROCESSES

ALL SEALING SURFACES ARE 100 PERCENT IMSPICTED FOR SIZE AND FINISH BER
SPECIAL PROCIDURE., SILECTED CRITICAZ EEALIWG SURFACEZ ARD VERITIZD BY
RCCKWELL AND DCAS MANDATORY INSPEITICL.

CONTAMINATION CONTROL

PARTS AND ASSEMBLY TOOLS/AIDE ARE CLZANED PRIQR TO ASSEMILY. ASSEMEL
LIBRICANTS ARE WITHIN CLEANIINESE LEVELS AS PRESQCRIBED BY ECCUHEHT%T:E
TEST MzZDIA VERIFIED BY MCOG COMTAMIMATION CONTROL PLAN. END ITEM FL '13
SAMPLE ANALYSIS VERIFIED PRIOR TQ SHIZMENT.

ASSEMBLY/INSTALLATION :

ALL SEALS AND MATING SURFACE FINISEES ARE INSPECTED PER SPECIAL

FROCEDURE. OQ=RING AND BACKUP RING IMSTALLATIONS ARE VERIFIED BY :
MANDATORY INSFECTICN. TQRQUES ARE VERIFIED BY MANDATGRY INSFECTICN.

SHIM THICKNESSES ARE VERIFLED BY ASSEMBLER AND IN=PROCESS INSPECTSR.
PHOTOGRAFHS OF SINGLL BaCHUP RING SEAL INSTALLATICONS ARE TAKEN. CORREZT
SEAL PART NUMBER VERIFIED, INSPECTICH JF SEAL MATING PART SURFACET

FINISHES aND COMPONENT IMTEGRITY VERIFIED, SEALS AND MATING SURFACES ARE =
LUBRICATED PRICR TOC ASSEMBLY. SIZAL IJSTALLATIONS ARE PERFGRMEID IN CLEAN .
ROCHM ENVIROMWMENT. <CERTIFIED PERSCHNEL ARE UTILIZED, AND SPECIALLY
DESIGHATED hSSEWE*T ALDS ARE REQUIRED.

T _TR-



SAUTTIE CRITICAL ITEMS LIST - QRECITSR

-'--1 b
~11 REV:II0a/40

CUEEYETIM FLIGHT 'CONTRCL M=ECy THEA WO 02=2B -3

mA
o

Ll
tr

(1]

TESYING
EXTIRNAL LEAXAGE 15 VERIFIED 37 ATP 70 85 WITH-Y ACZEIFPTARLI LIxITs.

WRLL CZSIGH AND QUALITY PERSCHNIL, W-TH NASA PARTIZIPATION, CONIZULT =

ACCHwWELL
CETAIIEZ ACCEDTANCT REVITW OF THE HARDWARS AT THE VO ORE/E Famytom

= - h - H - o iy = —_— Y :nCI'_.n._Y,
PRICR TO THE SHIPMENT OT EACH IND ITEM COVFRED BY CONTROL Trav.  ate
VIRITICATION I3 MIP® FOR RT QA REPRESENTATTUT.. T

(J) FATLURE HISTORY
TEZRE 15 MO HISTORY QF FAILURI TCR THIS FATLURT MOCE.

(E) JOPERATIONAL USE -
HCHE
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